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In recent years, with the rapid growth of the economic and the  
improvement of urban construction, the consciousness of energy conservation is 
more mature and increasingly high demand for road lighting design. Road 
lighting  requires not only the energy-efficient light source but also the clear 
visibility of the obstacles on the road and the comfort of the eyes. In accordance 
with the provisions of the CIE， the photopic vision is defined as the brightness 
level of greater than 3cd/m2 and the scotopic vision is less than 10-3cd/m2. The 
brightness level between photopic and scotopic vision is called mesopic or 
mediated vision which is within 0.001cd/m2 and 3cd/m2. The range of 
brightness levels of most outdoor lighting and some indoor lighting is belong to 
the mesopic vision, such as road lighting, tunnel lighting, emergency lighting, 
parking lighting, airfield lighting, instrument panel lighting, aerospace cockpit 
lighting, traffic signal lighting, military lighting , medical lighting and so on. 
In this article, we firstly discuss the different reactions of the human eyes 
in the three visions and the photometry calculation in mesopic vision of the CIE, 
focusing on the meaning and function of the mesopic vision in road lighting. 
Secondly, we describes the test conditions, methods and instruments of 
road lighting  photometry and chromaticity according to National Standards. 
Further discuss is carried out on the limitations of the current standards. The 
documents of National Developmengt and Reform Commission issued that the 
road lighting must not only comply with the national design standards, but also  
save energy. Therefore, we show the using status of different light sources. 
CIE191 recommended 4 mesopic photometric models in 2010, but  
comprehensive and systematic analysis of these photometric models has seldom 
been carried out. Unfortunately, the measurement instruments in mesopic vision 
are not available. Lots of lighting designers are still unclear the mesopic vision, 















considerations of 4 kinds of the mesopic vision models according to CIE191 
which have been comprehensively analysed in this article. We design an 
instrument which can measure the illumination and luminescence of lamps in 
both the photopic vision and the mesopic vision, so that it comes true that the 
mesopic vision model is able to get the correct and effective applications in 
lighting measurement and design. 
This article describes demonstrates that the mesopic vision produces 
different results when applied to the road lighting evaluation withvision of road 
lighting evaluation for different light sources have different effects. On the 
basis of British Standard BS5489-1：2003, When using a good color rendering 
(Ra 60) of the light source, it is alloweding to reduce the illuminance if a light 
source of a good color rendering (Ra≥60) is usedin British Standard BS5489-1：
2003. That the illumination obtained usingin the mesopic vision Spectral 
luminous efficiency function is different. By means of the theoritical 
calculations and the practical measurements of road lighting with different light 
sources, we explore the differences of photometry between the mesopic vision 
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大大增加，CIE 也因此于 2000 年建立了专门的技术委员会（TC1-58）关注
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